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Bai bdo tdp trung lam ré khung 1y thuyét ciia mé hinh CreditMetrics va cdach thire g dung mé
hinh nay vao hoat déng quan tri rui ro tai cac ngan hang thwong mai Viét Nam hién nay. Tac gia
xdy ding ma trgn chuyén hang tin dung cho todn bé hé thong ngan hang trén cd nude, tir @6 dp
dung mé hinh CreditMetrics dé do luong tong rii ro ciia danh muc cho vay ciing nhi mirc déng
g6p rii ro bién ciia timg khoan vay dé tir do tinh todn dwoc mike dw phong toi wu cho cdac danh
muc cho vay cua ngan hang.

Tir khoa: M6 hinh CreditMetrics, rui ro tin dung, danh muc cho vay, tén that cua danh muc cho vay.

Applying CreditMetrics model in risk management activities of Vietnamese Commercial
Banks

Abstract

This paper focuses on clarifying the theoretical framework of the CreditMetrics model and how
to apply this model in risk management in Vietnamese commercial banks. The author developed
the credit rating transition matrix for the banking system, then applying the CreditMetrics model
to measure the total risk of the loan portfolio as well as the contribution of marginal risk of each
loan from which to calculate the optimal reserve level for the loan portfolio of banks.

Key words: CreditMetrics model, credit risk, loan portfolio, volatility of loan portfolio.

1. Giéi thi¢u

Hién nay khi thi truong tai chinh toan cau dang
phat trién mot cach chong mit thi yéu cau dit ra dbi
v6i cac phuong phap quan tri rui ro ngay cang cao,
dic biét 1a ddi voi cac Ngan hang thuong mai boi vi
quén tri rii ro hop 1y 1a diéu kién tién quyét cho su
ton tai cua ting ngdn hang noi riéng va toan hé
thong ngan hang néi chung, n6 cho phép cic ngan
hang phan b6 vén mot cach hop 1y dua trén sy can
bang gitta rtii ro va loi nhudn tiém niang. Chinh vi
thé, Basel II khuyén khich cac ngan hang trén toan
thé gi6i str dung cac mo hinh rai ro tin dung theo
khung gia tri VaR dé c6 thé do ludng rai ro mot cach
chinh xac, tor d6 dua ra mic du phong rui ro tin
dung t6i wu cho ngan hang thay vi sir dung cic mo
hinh chudn doan ciia chuyén gia hay cic mo hinh
théng ké mang tinh thuc nghiém nhu trude day.

O Viét Nam, quyét dinh cua Ngan hang Nha nudc
(2005) danh ddu mot bude ngoat 16n trong hoat
dong quan tri rui ro cia hé thong Ngan hang thuong
mai nude ta. Chinh vi thé, trong nhirng nim gan day
hoat dong quan tri rui ro tai cdc ngan hang thuong
mai Viét Nam dugc cht trong hon rat nhiéu. Tuy
nhién, trong khi hiép udc Basel II khuyén khich cac
ngan hang xay dung cac cach thirc va mé hinh nham
Iwong hoéa rui ro theo khung gia tri VaR (The Basel
Committee on Banking Supervision, 2004) thi & h¢
thong ngan hang Viét Nam, cic ngan hang van chu
yéu do luong rui ro tin dung dya trén ng x4u va ng
qua han. Thuc té cho théy, danh gia rui ro chi dya
vao sd ngay qua han va s 1an co cau lai ki han tra
ng lam cho ngén hang c6 cai nhin chua chinh xac vé
kha ning hoan tra cua khach hang, tir d6 dan dén
van d& du phong dugc trich 1ap khong twong tng
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v6i riii ro thyc t& ma ngan hang c6 thé phai ganh
chiu. Vi thé, nhat thiét phai c6 cac mé hinh do luong
rii ro tin dung cu thé trong cac ngan hang thuong
mai & Viét Nam.

Ngoai ra, cac phuong phap do luong rii ro tin
dung ma cac ngan hang thuwong mai Viét Nam dang
ap dung hau hét déu tap trung do ludng rui ro tin
dung cua tung khoan vay riéng 1¢é, ma thiéu hut mot
phuong phap hay mé hinh do Iuong rui ro tin dung
dudi goc d6 danh muc cho vay vi nhiéu cong trinh
khoa hoc di chi ra rang rui ro danh muc cho vay c6
xu hudng khong bang tong rui ro ciia cac khoan vay
riéng 1¢. Chinh vi thé, chiing ta rit cin mot mé hinh
do luong rui ro cua téng thé danh myc cho vay.

V6i nhitng van dé con ton dong trén trong hoat
dong quan tri rui ro cua hé thong ngan hang Viét
Nam, tac gia nhan thiy can thiét phai nghién ctru va
ung dung mot mo hinh do ludng rii ro hi¢u qua cho
cac ngan hang thuong mai Vi¢t Nam. Hién nay, trén
thé giGi c6 rat nhiéu mo hinh do luong rui ro khac
nhau, tuy nhién c6 1€ nhém md hinh theo khung gia
tri VaR (Value at Risk) duoc st dung nhiéu nhat.
Bon nhém mo hinh chinh theo khung gi4 tri VaR
bao gém CreditMetrics ctia JP Morgan (JP Morgan
& Co. Incorporated, 1997), PortfolioManager cua
KMV (Dwyer va cong su, 2004), Credit Risk+
(Credit Suisse, 1997) va CreditPortfolio View cua
McKinsey (Skora, 1998). Tuy dic diém riéng cua
mdi ngan hang va mdi nén kinh té ma mot trong bon
mo hinh trén dugc Iya chon, nhung véi nhiing quéc
gia dang phat trién nhu Viét Nam thi CreditMetrics
duoc khuyén khich 4p dung.

2. Khung ly thuyét ciia mé hinh CreditMetrics

Thoi gian qua, nhiéu nha nghién ctru da cd ging
xdy dung ciac mo hinh cdu tric nham giai thich
nguyén nhan dan dén rui ro cua doanh nghiép, nhat
14 rti ro vd ng. C6 rat nhiéu md hinh da ra doi theo
huéng tiép can nay. Trong d6 chia ra hai truong phai
chinh: D6 1a truong phai “default-mode” va trudong
phai “mark-to-market”, truong phai thir nhét chi
xem xét doanh nghi€p ¢ mot trong hai trang thai v&
no hay khong v& no con truong phai thur hai xem xét
ca rui ro cua viéc con ng thay doi hang tin dung cua
minh. Trong s rat nhiéu mo hinh da duoc cac nha
nghién ctru dé xuit, co thé ké dén nhu: moé hinh
KMV, md hinh CreditRisk+, CreditPortfolio
View,...

Trong hai truong phéi da noi dén ¢ trén thi Cred-
itMetrics thudc vé 16p “market — to — market”, tlrc

1a gén rui ro v6i kha ning doanh nghiép chuyén
xudng hang tin dung thip hon.

Mo hinh nay gdm hai phan chinh, d6 la phan
phan tich va phan mé phong Monte Carlo. Phan
phan tich bao gdm viéc tinh toan riii ro ctia cac mén
vay riéng lé, ki vong va phuong sai ciia danh muc
cho vay. Phan mé phong Monte Carlo xac dinh phan
phdi ctia gid tri danh muc cho vay & cudi ki xem xét.

Cac loai rai ro ma CreditMetrics xem xét bao
gém cho vay thwong mai, trai phiéu, cam két cho
vay, thu tin dung va cac cong cu thi truong nhu hop
ddng chuyén doi (swap) hay hop dong ki han (for-
ward).

Mo hinh CreditMetrics dugc xay dung dya chu
yéu trén hé théng xép hang tin dung. Trén nguyén
tic, bat ki mot hé théng xép hang tin dung nao tir hé
thong xép hang pho bién ctua S&P, Moody’s... hay
hé théng xép hang riéng ctia cac qudc gia hodc cua
cac ngan hang déu c6 thé ding duoc.

2.1. Cdc gid thiét ciia mé hinh

Gidéng nhu nhiéu mé hinh khac, CreditMetrics
cling dugc xdy dung duwa trén nhitng gia thiét nhat
dinh. Nhiing gia thiét nay c6 thé phu hop hoic ciing
¢6 thé khong phu hop véi thuc té, nhung viéc xay
dung nhirng gia thiét nay 1a rat can thiét vi n6 dam
bao cho sy van hanh va tinh dung dén, hop li cia mo
hinh.

Gia thiét dau tién phai ké dén ddi voi mo hinh
CreditMetrics, d6 la cac doanh nghiép vay von ngan
hang c6 thé duogc phan vao cc hang chét lugng tin
dung khac nhau va tit ca cac doanh nghiép cé ciing
hang tin dung thi cling s& c6 clng xac suit chuyén
hang.

Gia thiét thi hai, d6 1a CreditMetrics giai thich su
thay dbi tai san ciia doanh nghiép bang sy thay d6i
clia cac yéu to rai ro hé thong thé hién qua céac chi
s6 cu thé cua timg nganh va bang cac yéu td rui ro
riéng cua tung doanh nghiép.

Gia thiét thtr ba, d6 1a CreditMetrics gia thiét
ngudn von chi s¢ hiru ¢6 thé ding nhu uée luong
gan diing cua tai san.

Gia thiét cudi cung 1a ki han xem xét rui ro tin
dung 1a mdt ndm mac du van co thé dung mot ki han
khac.

2.2. Céc dau vao cdn thiét ciia mé hinh

Yéu cu dau tién va c6 18 1a yéu cau dau vao quan
trong nhét cia CreditMetrics, d6 12 mot hé théng xép
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hang tin dung cac doanh nghiép. Trén nguyén tic, bat
ki mot hé thdng xép hang phd bién nao (ching han hé
thong xép hang tin dung ciia S&P, Moody’s,...) hay
hé théng xép hang riéng cua timg qudc gia hay cua
cac ngan hang déu c6 thé dung dugc.

Yéu cau tiép theo 1a can c6 ddc diém ciia timg moén
vay, cu thé ¢ ddy bao gébm: du ng, ki han, 14i suét.

Mot bo s6 lidu cling kha quan trong nita do la thu
nhap tir ngudn vén chu s& hitu ciia mdi doanh
nghiép. B s6 liéu nay dic trung cho sy thay doi tai
san theo thoi gian ctia doanh nghiép.

Cubi cung can tinh dén, d6 13 bo s lidu vé cac chi
s6 phat trién nganh.

2.3. Phén phén tich

Mic dii méi quan tdm chinh ctia mé hinh 13 phan
phéi gia tri ciia mon vay & cudi ki xem xét nhung
viéc tinh toan né duoc don gian hoa bang cach xem
gia tri V cua moén vay cua con ng nhu mot qua trinh
ngau nhién lién tyc. Cong thirc thay ddi cua nd, theo
mo hinh dinh gi quyén chon ciia Merton ciing nhu
theo 1y thuyét dinh gi4 tai san phai sinh dugc viét
nhu sau:

d7V=,u.dt+ o .dW

Trong d6, p 1a tbe d6 ting trung binh cua tong tai
san doanh nghiép, o 1a do bién dong cua tde do tang
téng tai san quanh gia tri trung binh trén, W 1 qua
trinh Wiener chuan, doc lap. Céac truong hop phd
bién ctia p va o twong tmg voi phan phdi chuan cua
V (chinh 1a qué trinh chuyén dong Brown). Khi do,
gid tri cia mon cho vay tai thoi diém t co thé duoc
viét nhur sau:

2

Vi=V,.exp {(1 —% ’t+ c\/; W,

CreditMetrics con sir dung bién log chuan hoa
dugc dinh nghia nhu sau:

m(gj_(ﬂ_fj}
O'\/;

Do d6, thu nhap chuin hoa ciia hai mén cho vay
cu thé (chinh 1a cac bién ngiu nhién phan phdi
chuan) dugc phan tich nhu sau:

R =

~ N(0,1)

R = ZWi.xi +we

1

R = Zw;.xl. +we

Trong do, {x;} la tap céc chi sd ctia cac nganh lién
quan dén cac doanh nghiép, w;va w’, la cac trong s6
cta moi doanh nghi¢p (chinh Ia mic d§ tham gia
vao nganh cua doanh nghiép), € va ¢’ 1a cac yéu tb
dic trung dugc coi 1a co phan phdi chudn va khong
twong quan voi cac yéu té chung ciing nhu cac yéu
t6 dic trung khac ctia doanh nghiép. Cac hé sb w va
w’ dugc xac dinh sao cho phuong sai cia R va R’
bang 1.

Tir d6, ta dé dang tinh toan dugc tuong quan giira
R va R’ theo cong thure sau:

p(R,R”) = zz w,w,corr(x;,x;)
i

Sau do, xac sudt chuyén hang chung trong thoi
han 1 ndm tir cdp xép hang ( g, m) sang hang ( h, n)
dugc tinh bang cong thirc sau:

P(h,n)=P(Z. <R<Z!,Z!"' <R <Z!)=

zy
= j If(u,u',p)dudu'
Z:’f] Zrnnfl

Trong d6, f{u,u,p) 1a hAm mat d xac sut clia cip
bién loga-chuén héa (R,R’), dugc xac dinh dua theo
cong thirc sau:

3 (u?- 2puuw+uw’ 2 )}

fu, p) = ———exp{——
U apicpt T 20-p%)

Sau khi tinh dwgc cac xac sudt chuyén hang
chung do, viéc phan tich rii ro cia danh muc cho
vay ctia cac ngan hang thuong mai s& dugc két thuc
bang viéc tinh cac hiép phuong sai giita timg cip 2
mon cho vay bét ki bang cong thirc sau:

o) = Zh:Z(Vi” + VY. P(h,n) - [;Z(V,ﬁ +Vj").P(h,n)j2

Trong do: h, n la cac hang tin dung thudc tap hop
tat ca cac hang tin dung c6 thé co G;

Vhi, V“j la gia tri cua cac mon cho vay i, j tai cac
hang h, n;

P(h,n) la 2 doanh nghiép vay 2 moén vay i, j tuong
tmg chuyén sang 2 hang h,n.

Cubi ciing, phuong sai ctia danh muyc hay chinh 1a
ton that chung ctia danh muc cho vay gom n khoan
vay dugc xac dinh dya trén cong thirc sau:

- (0-2) Zn“a}

n

n—1
0, =2.2.9;
r i

1

J=i+l

(1
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3. Két qua thye nghiém

Do & nudc ta, nén kinh t& méi dang trong giai
doan chuyén doi, phat trién tir tir, ting budc, dac
biét 1a hé thong ngan hang - tai chinh méi bat dau
cong cudc cai to va phat trién trong mot vai nim gan
day nén co so dit liéu dé dap tmg cho viéc phat trién
md hinh CreditMetrics ¢ thé noi 1a chua hoan toan
day du. Nhung tinh chinh x4c va wu viét ciia phuong
phap nay, ¢6 thé tin rang, trong tuong lai khong xa,
khi sé lidu ddy du hon thi viéc 4p dung
CreditMetrics vao hé thong xép hang tin dung noi
riéng va hé thong quan tri tai chinh ndi chung &
nudc ta s€ 1a hoan toan phu hop va kha thi. b6 1a ly
do tac gid tién hanh phan tich mé hinh nay.

Chinh do diéu kién dit liéu khong cho phép nhu
da ndi ¢ trén, tac gia chi c6 muc dich gidi thi¢u vé
mat 1y thuyét mo hinh nay, va trong phan tinh toan
cu thé ddi véi Viét Nam thi nhitng tinh toan chi
mang tinh minh hoa cho co s 1y thuyét da trinh bay
trong phan trudc con tinh thyc té thi tic gia da cb
gang hét sirc dé dam bao no.

Dé dé dang hon trong qua trinh tinh toan, va muc
dich ctia nghién ctru mang tinh dinh hudéng hon la
thuc té, chung ta s€ tinh todn mot s6 doanh nghi¢p
dién hinh. Cuy thé, chung ta s& xem xét dai dién 4
doanh nghiép thudc 4 nganh kinh té theo cach phan
chia cua Trung tdm Thong tin tin dung, Ngan hang
Nha nude va cé 4 doanh nghiép nay dugc gia su la

tham gia hoat dong tin dung tai mot ngan hang nao
do.

Bon doanh nghiép ma ching ta nhic dén bao gom
4 doanh nghiép thudc 4 nganh tuong ung nhu sau:

- Doanh nghi¢p 1: thudc nganh noéng lam ngu
nghiép;

- Doanh nghiép 2: thudc nganh cong nghiép;

- Doanh nghiép 3: thudc nganh xay dung;

- Doanh nghiép 4: thugc nganh thuong mai dich
vu;

Dir liéu duoc thu thap trong 7 nam tir 2008 dén
2014. Vé mat thoi gian, ta s€ thyc hién cac tinh toan
du bao cho thoi ki gde 14 dau nam 2015, va cudi ki
xem xét 1a ¢au nam 2016.

Sau day 1a toan b qua trinh tinh toan ddi véi
nhiing doanh nghiép nay.

Trudc tién ta co bang tong két ddc trung cua cac
mon vay cua doanh nghi¢p tai ngan hang nhu &
bang 1.

Sau do, tac gia thu thap tiép bang 13i suit thoa
thuan trude ciia ngan hang nhu tai bang 2.

Tiép theo, tac gia s& xem xét hé thong cac doanh
nghiép thudc 4 nganh véi két qua xép hang trong 7
nam to nam 2008 a 2014. T cac bang nay, tat ca
nhitng tinh toan tiép theo déu duoc thuc hién trén
phin mém EXCEL, ta s& co cac bang tin suat
chuyén hang tin dung hiang nim cua cac doanh

Bang 1. M6 ta cac khoan vay ngin hang cua tirng doanh nghiép

Mén vay Doanh Doanh Doanh nghiép | Doanh nghiép
bic tinh nghiép 1 nghiép 2 3 4
Hang ban dau BB CcccC BB BBB
Gia tri goc (triéu VND) 500 900 1000 1006
Lai suat (%/nam) 12 14 12.75 11.5
Ki han (ndm) 3 4 5 4

Nguon: Trung tam Théng tin Tin dung - Ngdn hang Nha mede Viét Nam (2014)

Bang 2. Cac l3i suit cho vay théa thuan trudc ciia ngin hang doi véi cac khoan vay néi chung

Pon vi: %/nam

Hang
Nam AAA AA A BBB BB B CCcC CC C
2 8.75 9.25 10.5 11 11.5 12.25 | 13.75 15 18.75
3 9 10 10.75 | 11.25 12 13 14 16 19.5
4 9.5 10.25 | 11.25 | 11.75 12.5 13.25 | 14.75 17 19.75
5 9.75 10.5 11.5 12.5 13 13.75 15 17.5 20
Nguon: Tong hop s6 liéu va tinh todn ciia tac gia
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Bang 3. Ma tran chuyén hang tin dung ciia cac doanh nghié¢p thudc nganh néng, Iam, ngu nghiép

Don vi: %

AAA AA A BBB BB B CCC CC C
AAA | 5625 | 125 6.25 25 0 0 0 0 0
AA 12.5 43.75 |40.63 |28.12 |0 0 0 0 0
A 12.5 8.33 40.63 |17.71 |20.83 |0 0 0 0
BBB |0 4.17 4.17 43.75 | 12.5 3.12 3229 |0 0
BB 0 0 0 0 0 0 0 0 0
B 0 0 2.5 9.17 11.67 |48.06 | 1833 |5 2.5
ccc |0 0 0 7.74 7.74 26.31 | 36.9 17.74 | 3.57
CC 0 0 3.12 3.13 0 6.25 25 33.33 | 29.17
C 0 0 2.5 0 2.5 11.25 | 8.33 6.25 69.17

Nguon: Tinh toan cua tac gia

Bang 4. Ma tran chuyén hang tin dung ciia cac doanh nghiép nganh cong nghiép

AAA AA A BBB BB B CCC CC C
AAA | 68.75 17.71 16.67 |0 0 0 0 0 0
AA 10 63.75 1125 |5 5 0 5 0 0
A 3.57 7.14 39.39 | 3046 | 6.97 8.62 1.92 0 0
BBB 0 9.38 16.2 3573 124776 | 8.98 1.79 2.71 0
BB 0 0 2.01 18.4 49.06 19.65 | 6.71 0.83 1.67
B 0 0.76 0.93 2 14.62 4953 |2492 |6.5 0
CCC 0 0 3.32 6.86 8.12 14.9 47.8 14.08 | 3.1
CC 0 0 1.52 1.14 2.65 5.41 87.24 | 62.9 4.59
C 0 0 2.68 6.25 3.45 9.51 5.94 26.67 | 49.53

Nguon: Tinh toan cua tac gia

Bang 5. Ma tran chuyén hang tin dung ciia cic doanh nghi¢p nganh xay dung

AAA AA A BBB BB B CCC CC C
AAA 63.58 [22.15 |1427 |0 0 0 0 0 0
AA 12.50 | 49.78 | 2345 |25 11.77 |0 0 0 0
A 0 12.25 [56.25 |12.29 |3.45 2.58 0 0 0
BBB 0 3.25 6.35 69.58 | 8.79 6.79 0 2.15 3.09
BB 1.25 4.55 5.48 9.45 69.56 | 4.25 3.56 1.12 0.78
B 1.89 0 2.36 4.58 10.25 | 58.6 12.55 |5.25 4.52
CCC 0 0 3.56 4.78 9.12 12.25 |70.12 | 0.17 0
CC 0 1.23 5.96 7.85 7.89 5.46 3.65 65 2.96
C 0 0 1.53 3.65 8.45 1.89 9.78 11.9 62.8

nghiép thuoc nganh nay bang cach tir cac bang trén,
sap xép s lidu theo hang tin dung. Sau d6 xem xét
giita 2 nam lién tiép dé tinh tan suat chuyén hang.
Dua vio cac bang tan suét chuyén hang do, tac gia
s& tinh dugc xac sudt chuyén hang cua cac doanh
nghiép thudc 4 nganh bang cach 13y trung binh cua
cAc tan sudt chuyén hang trén. Cubi cting nhan duoc

Nguon: Tinh todn cua tac gia

bang ma tran chuyén hang nhu tai cac bang 3, 4, 5
va 6.

3.1. Xdc dinh ki vong va phwong sai cua tirng
mén cho vay cu thé

Nhu tac gia di gia thiét ¢ trén, bai bao s& tap
trung xem xét bon doanh nghiép véi 4 moén vay
tuong Ung tai thoi diém dau nam 2015 tai cing mot
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Bang 6. Ma tran chuyén hang tin dung ciia cic doanh nghiép nganh thwong mai — dich vu

AAA AA A BBB BB B CCC CC C
AAA 100 0 0 0 0 0 0 0 0
AA 1225 7945 |0 8.3 0 0 0 0 0
A 0 17.56 | 67.15 1.25 4.56 0 1.25 0 2.26
BBB 0 0 10.85 | 72.69 |10.52 | 3.56 1.12 1.26 0
BB 0 0 3.65 24.89 | 46.28 11.25 | 2.68 0 11.25
B 0 0 3.21 11.12 | 6.45 55.23 11.32 | 2.78 9.89
CCC 0 0 0 4.56 7.69 15.57 | 6235 |6.79 3.04
CcC 0 0 0 11.02 | 5.21 12.25 | 63.87 |1.32 6.33
C 0 0 0 2.36 8.96 4.58 9.47 11.65 | 62.98
Nguon: Tinh todn cia tdc gid
Bang 7. Bang phén phdi gia tri ciia khoanch o vay 1
Ha(ljigm‘j‘;‘;‘r;lfgégls Gid tri (tridu VND) Xéc sudt (%)

AAA 586.51 0

AA 577.73 0

A 570.86 5

BBB 566.52 20.48

BB 560.24 44.92

B 552.01 20.47

CCC 543.65 9.13

CcC 628.34 0

C 485.36 0

t6 chue tin dung. Sau ddy, tac gia s& tién hanh tinh
toan ki vong va phuong sai cua tung khoan cho vay
cu thé:

Xét khoan vay 1: Pay la khoan ma ngan hang cho
doanh nghi¢p A la doanh nghiép thudc nganh nong,
lam, ngu nghiép vay voi cac dac trung dugc miéu ta
trong phan 1, cy thé: Doanh nghiép A c6 hang tin
dung vao thoi diém xem xét 1a hang BB, khoan tién
vay tai thoi diém xem xét 1a 1077 triéu VND voi 1ai
sudt cho vay ctia ngan hang 1a 13%/ 1 ndm va ki han
vay trong 3 nam.

Tir bang 7, ta ¢o thé tinh toan dwogc gia tri trung
binh va phuong sai cta gia tri khoan cho vay 1 nay
nhu sau:

E[V,] = 586.51 x 0 +577.75 x 0 + 570.86 x 0.05
+....+543.65x 0.0913 +628.34 x 0 +485.36 x 0 = 558.86

o[V, ] = (586.51 — 558.86)% x0 + (577.73 —
558.86)2x 0 + ...+ (485.36 — 558.86)>x 0 = 50.79

Tuong tu nhu cach tinh toan d6i v6i khoan cho
vay 1, dong thoi dua trén nhiing dic trung cua
khoan cho vay 2, 3 va 4. Tu do, ta cling suy ra duoc
gia tri trung binh va phuong sai cia mén cho vay
nay nhu sau:

E[V,] =941.62

o’[V,] =38547
E[V,] =1063.64

o’[V;] =465.25
E[V,] =1070.21

6°E[V,] = 256.86

3.2. Tinh twong quan ciia cdc bién loga - chuin
héa cua cdc tai san
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Bing 8. Tac dong ciia cac yéu t6 nganh téi mdi doanh nghiép (Pon vi: %)

Chi sb

DN Nganh 1 Nganh 2 Nganh 3 Nganh 4

DN 1 65 0 0 0

DN 2 0 50 0 0

DN 3 0 0 80 0

DN 4 0 0 0 75

Nguon: Gia dinh ciia tac gid
Bang 9. Bang hé sb twong quan giira cc chi s6 nganh
Chi s6 Nganh 1 Nganh 2 Nganh 3 Nganh 4

Nganh 1 1 0.45 0.20 0.24
Nganh 2 0.45 1 0.35 0.28
Nganh 3 0.2 0.35 1 0.30
Nganh 4 0.24 0.28 0.30 1

Do trong phan nay, dé tinh toan dugc céc chi sd
nganh va twong quan gitta cdc nganh hay muc do
tham gia vao nganh ciia doanh nghiép thi can phai
xtr 1i mot luong s6 liéu khong 16 va kha phuc tap.
Hién nay, dé tinh ton nhiing chi s6 nay trén thé gi6i
van con nhiéu van dé bat cap, chi c6 JP Morgan la
d3 tién hanh woc lwong cac chi sé nay tir cc s liéu
théng ké. Hon thé nita, & nuée ta nguén $6 liéu chua
day du, kha thua thét nén viée tinh toan cac chi s6
nay ddi véi nude ta hién nay 1a khong thé, hi vong
trong tuong lai khi c6 ngudn sb liéu diy du s& udc
luong duoc ching. Vi thé, trong phin nay tit ca
nhiing s liéu ma tac gia dua ra la gia dinh, mang
tinh chét chu quan ctia ban than.

3.2.1. Tinh todn tdc dong ciia cdc yéu té nganh
toi cac doanh nghiép vay no

Két qua tac dong cua yéu td nganh ddi véi mbi
doanh nghiép dugc cho tuong ing ¢ bang 8.

3.2.2. Tinh todn twong quan giita cdc chi sé
nganh

Ta xdy dyng mot bang thé hién mdi twong quan
giita cac chi s6 nganh gia dinh nhu tai bang 9.

3.2.3. Xdc dinh cdc bién loga- chudn héa cia tdi
san cua tung doanh nghiép

Ki hiéu R, R,,R;, R, lan luot 1a bién loga- chuén
hoéa tuwong ing cua tai san cua doanh nghiép 1, 2, 3,
4. Khi @6, theo co s& li luan tai phﬁn 2 ta co:

Nguon: Tinh todn ciia tdc gid
R, =w,
R,=w2x2+w’. &

Xy + w.g

R, =w3 x;+w”.g”
R,=wdx4+w”. &7
Trong do, x; (i=1:4) 1a cac chi s6 cia nganh i
w; la trong s0 hé thong cua moi doanh nghiép
w,= 0.65
w,= 0.5
w,=0.8
w,=0.75
w’,..., W la cac trong sO riéng cua moi doanh
nghiép. Cac trong s6 nay duogc tinh toan sao cho
phuong sai cua R, (i=1:n) bang 1. Cu thé, cac trong
s0 nay dugc xac dinh nhu dudi day:

Do trong phin co s6 li ludn ta da gia thiét ring
cac chi sd nganh co phan bb chuan héa va cac yéu
t6 dic trung €,...,&”” ciing c6 phan bd chuan hoa nén
phuong sai ciia chung déu bang 1. Twr d6, suy ra cac
trong sb riéng dugc tinh toan nhu sau:

w=J1-w} =0.76
w=y/1-w. =0.87
w”=m=0.6
W= M =0.66
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Viy ta co thé viét lai cac bién log-chuin hoa cia
tai san nhu sau:
R, =0.65x,+0.76 ¢
R,=0.5x,+0.87 ¢’
R,=0.8x;+0.6 €7
R,=0.75x, + 0.66 £~
Tu fié, ta tinhvduqc tuong quan cip lan luot gifr’a
hai bién 1og—ghuén h(’)a‘ cua ’té.i san (ma theo gia thiét
dugc thay thé boi ngudn von chi s¢ hitu) nhu sau:
P(R,R,) = corr(0.65x, + 0.76 £ ; 0.5x, +0.87 ¢’)
=0.65 x 0.5 x corr(x,,X,)
=0.65x 0.5 x 0.45 =0.15 ( twong Gng voi 15%)
Tuong tu, ta cling co:
p(R;,R;) =0.104 (10.4%)
p(R,R,) =0.117  (11.7%)
p(RLR,) =0.14  (14%)
p(R,,R,)=0.105 (10.5%)
p(RLR,) =0.18  (18%)
3.3. Tinh todn cdc xdc sudt chuyén hang chung
ciia tieng cdp ng (cap doanh nghiép vay ngin hang)
3.3.1. Xdc dinh cdc gidi han chuyén hang tin dung
DPéi voi doanh nghiép 1, thoi diém ban dau ta
xem xét (dau nér’n 2015), theo gia thict doanh
nghi¢p nay dZ}Hg x€p tai hang tin dung BB. Dua vao
ma tran chuyén hang tin dung ctia cac doanh nghiép
ngénl} ndng, lam, ngu nghi¢p ta cd bang xac suat
chuyén hang tuong trng ctia doanh nghiép 1 nhu tai
bang 10.
Tuong g voi bang 10, bang cach cong d(?n tur
trén xuong sau do tra bang gia tri téi han chuan ta

tinh dugc cac gii han chuyén hang nhu sau:

Bing 10. Xic suit chuyén hang ciia doanh

nghiép 1
Hang Xic suat
(%)

AAA 0

AA 0

A 5

BBB 20.48
BB 44.92

B 20.47
CCC 9.13

CC 0

C 0

Nguon: Tinh todan cua tdc gid

Do xéc suat chuyén 1én hang AAA va AA ciing
nhu x4c suét chuyén xudng hang CC va C 1a bang 0,
truong hop nay Gmg véi gia tri rat 16n cua u, vi thé
quy udc gia tri gidi han nay bang +oo.

Ta dugc: Z4 =2.57 (twong (g véi gid tri t6i han
1a 0.05)

7 BBB = (.66 (twong ng v4i 0.2548)
7ZBB = .0.54 (twong ung voi 0.704)
7B =-2.36 (tuong ung v4i 0.9087)

Tuong ty nhu da 1ap ludn & trén, ta c6 cac gia tri
gi6i han chuyén hang tin dung ddi voi doanh nghiép
2 nhu sau:

ZA=1.81; ZBBB = 1.27; 7BB = 0.9; 7B = 0.43;
7LCC=.0.88; Z¢C = -1.65

Dbi voi doanh nghiép 3

ZAAA =224, 7AA=157;7A=121;7ZBBB=0.82;
ZBB =_13;7B=-1.6; Z¢C=-2.07,2°C=-2.42

Poi véi doanh nghiép 4

ZAAA = oo s ZAA =400 ZA = 1.23; ZBBB = _(.98;
7BB =_1.56; ZB=-1.98; Z°C = +o0; Z* = 40

3.3.2. Tinh xdc sudt chuyén hang chung ciia I cdp
doanh nghiép vay no

Nhu cong thirc tinh toan di néu trong phan 2,
bang cach sir dung Mathematica 5.1 dé tinh tich
phan 2 16p, tac gia tinh dwugc cac bang xac suat
chuyén hang (xem bang 11).

Chu y: Déi voi cac hang ma xac suat chuyén hang
riéng ctia timg doanh nghiép bang 0 thi xac suét
chuyén hang chung ciing bang 0.

Tir 40, tinh toan dugc ton thit chung cua khoan
vay dua trén cong thirc (1) trong phan 2, ta dugc ton
that chung ctia danh muc gém 4 doanh nghi¢p nay
1a 58.45 triéu dong. Trong d6, muc dong gop rai ro
bién twong tmg 1a: Khoan vay 1: 7.13 triéu dong,
khoan vay 2: 19.63 triéu dong, khoan vay 3: 21.57
triéu dong, khoan vay 4: 16.03 triéu dong.

4. Két ludn

Qua két qua vira tinh toan duoc ta thdy rd rang
khoan vay 3 gop phan lam ting rii ro ciia danh muc
cho vay nhiéu nhét, con khoan vay 1 1a 1am ting do
rii ro cia danh muc it nhat. Chinh vi thé, trudc khi
cap tin dung, ngan hang nén diéu chinh lai gia tri
khoan vay, lai suét va ki han khoan cho vay theo
hudng khuyén khich cac khoan cho vay it lam ting
rii ro ciia danh muyc, dong thoi han ché nhiing
khoan vay gay anh huéng 16n dén d6 rui ro ctia danh
muc. Pac biét, tir viéc tinh toan duogc téng rui ro cua
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Bang 11. Xac suit chuyén hang chung ciia cip doanh nghiép 1 va 2

Don vi: %
DN DN 1

AAA AA A BBB BB B CCC CC C
0 0 5 2048 4492 2047 9.13 0 0
DN | AAA 0 0 0 0 O 0 0 0 0 0

2
AA 0 0 0 0 O 0 0 0 0 0
A 3.32 0 0 0 054 245 135 15 0 0
BBB 6.86 0 0 058 215 301 144 123 0 O
BB  8.12 0 0 1.89 246 372 192 156 0 O
B 14.9 0 0 0.14 417 681 378 312 0 O
CCC 47.8 0 0 123 11.39 21.65 1025 658 0 O
CC 14.08 0 0 005 0.07 1.18 245 1.05 0 0
C 4.92 0 0 0 001 0.03 0.16 0.02 0 0

Nguon: Tinh toan cua tdc gid
Bang 12. Xic suit chuyén hang chung ciia cip doanh nghi¢p 1 va 3
Pon vi: %
DN DN 1

AAA AA A BBB BB B CCC CC C
0 0 5 2048 44922047 9.13 0 0
DN | AAA 1.25 0 0 0 0 0 0 0.05 0 0
3 AA 455 0 0 024 142 206 1.03 0 0 0
A 5.48 0 0 1.0 162 248 132 001 O O
BBB 9.45 0 0 096 262 421 234 0 0 0
BB 69.56 0 0 26 1699 3149 20.258.12 0 O
B 4.25 0 0 031 086 187 14 0 0 0
CCC 3.56 0 0 003 069 157 123 040 0 O
cC 112 0 0 041 021 05 041 045 0 O
C 0.78 0 0 0.0l 004 0 0 0 (N

Nguon: Tinh todn cua tac gid
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Bang 13. Xac suét chuyén hang chung ciia cip doanh nghiép 1 va 4

Don vi: %
DN DN 1
AAA AA A BBB BB B CCC CC C
0 0 5 2048 4492 2047 9.13 0 0
DN | AAA 0 0 0 0 0 0 0 0 0 0
4 AA 0 0 0 0 0 0 0 0 0 0
A 10.85 0 0 2534512 23 12 0 0
BBB 72.69 0 0 0.6 183 32922049 23 0 0
BB 10.52 0 0 0 234508 381 02 0 0
B 3.56 0 0 0 067 156 125 01 0 0
CCC 2.38 0 0 0 0 O 0 0 0 0
CcC 0 0 0 0 0 O 0 0 0 0
C 0 0 0 0 0 O 0 0 0 0
Nguon: Tinh todn ciia téc gid
Bang 14. Xac suit chuyén hang chung ciia cip doanh nghiép 2 va 3
Pon vi: %
DN 2
AAA AA A BBB BB B CCC CC C
0 0 3.32 686 8.12 149 47.8 14.08 492
AAA 1.25 0 0 001 003 0 0.11 1.02 0 0
AA 455 0 0 0 043 048 0.29 2.03 045 0.1
A 5.48 0 0 0 048 054 192 25 0.59 045
DN | BBB 9.45 0 0 1.02 1.75 088 52 431 1.08 298
3 BB  69.56 0 0 3.1 446 557 103 3358 10 12
B 4.25 0 0 004 02 027 054 206 1.73 0.04
CCC 3.56 0 0 01 0.15 021 044 1.75 0.65 0.01
CcC 112 0 0 0 004 006 0.13 056 022 0
C 0.78 0 0 0 0 0 001 013 002 0
Nguon: Tinh todn ciia téc gid
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Bang 15. Xac suat chuyén hang chung ciia cip doanh nghiép 2 va 4

Don vi: %
DN DN B
AAA AA A BBB BB B CCC CC C
0 0 332 6.86 8.12 149 47.8 14.08 4.92
DN | AAA O 0 0 0 0 0 0 0 0 0
D AA 0 0 0 0 0 0 0 0 0 0
A 10.85 0 0 011 0.02 02 254 679 312 0
BBB 72.69 0 0 1.1 49 6.02 1096 34.73 10.05 5.12
BB 10.52 0 0 0.05 056 074 142 508 1.69 1.12
B 3.56 0 0 02 018 023 046 1.74 0.61 0.05
CCC 2.38 0 0O 0 O 0 0.08 0.06 0.05 0.02
CC 0 0 0 0 O 0 0 0 0 0
C 0 0 0 0 O 0 0 0 0 0
Nguon: Tinh todn cia tdc gid
Bang 16. Xac suét chuyén hang chung ciia cap doanh nghiép 3 va 4
DPon vi: %
DN DN 3
AAA AA A BBB BB B CCC CC C
1.25 4.55 548 945 69.56 425 3.56 1.12 0.78
AAA O 0 0 0o 0 O 0 0 0 0
AA 0 0 0 0o 0 O 0 0 0 0
A 10.85 0 0 0 0.13 054 013 0 0 0
DN | BBB 72.69 5.12 332 4.04 6.86 5091 295 246 0.77 13
4 BB 10.52 2.13 029 04 0.75 748 058 053 0.18 O
B 3.56 0 0.12 023 255 122 121 011 0.75 O
CCC 238 0 005 023 034 135 08 017 O 0
CC 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0

danh muc, ngan hang d& dang dua ra quyét dinh
trich 1ap du phong rai ro t6i vu. Qua day, ching ta
cling thdy duoc vai trd quan trong cia mé hinh
CreditMetrics trong qua trinh ra quyét dinh tin dung

cua cac Ngan hang thuong mai Viét Nam.

Nguon: Tinh todan cua tac gia

Trén day l1a nhiing tinh toan mang tinh chit lam
méu, minh hoa cho 1y thuyét vé mo hinh Credit-
Metrics. Con trong thuc té, sé doanh nghiép 1a rat
16n thi can phai xay dung mét chuong trinh duoc
1ap trinh chuyén dung méi xu li duge s6 licu.(J
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